Purpose This study aims to describe the depressive symptoms in a sample of African-Caribbean and Latino cancer patients and examine differences in specific symptoms between the two groups. Methods The sample included immigrant Afro-Caribbean (n=44) and Latino (n=145) underserved cancer patients recruited from five hospitals in New York City. Participants completed a questionnaire comprised of measures of depression (Patient Health Questionnaire-9), health-related quality of life (EuroQol 5D), sociodemographic, and health-related questions.
Background
Depression substantially impacts the health of patients with chronic medical conditions, including cancer. Depression not only worsens quality of life [1] , but it may lead to poor adherence with anticancer treatment [2, 3] . Although some studies report depression rates up to 58 % among cancer patients [4] , Ng [5] , with a more conservative approach, estimated a prevalence rate of major depressive disorder in cancer patients at 10.8 %. Literature examining depression rates by ethnic group reveals different symptom presentation prevalence by group [6] [7] [8] [9] and more severe, disabling, and underdetected symptoms among racial and ethnic groups [7, 9] . However, there are few studies on depressive symptoms among Latinos and Afro-Caribbean or African-American cancer patients [10] [11] [12] [13] [14] [15] .
Some researchers recognize that certain symptoms that are consistent with depression are also very similar to those of cancer. Diagnostic criteria for major depression include somatic symptoms (sleep change, energy decrease, appetite change, psychomotor change) that parallel physical responses to the cancer itself and to its treatment. Cancer patients commonly report fatigue, pain, poor appetite, and sleep problems [16] [17] [18] [19] . As a result, identifying a depressive disorder among cancer patients can be more difficult than among the general population and is a subject of study [16, 19, 20] .
An important shortcoming in research focusing on depression among cancer patients is that the majority of studies are conducted in middle-to upper middle-class nonLatino White cancer patients [13, 21] . With this limited focus, it is unknown if these findings generalize to the large numbers of immigrant cancer patients. However, the few studies conducted with different racial and ethnic groups have found differences. Studies focusing on depression with noncancer community samples indicate that non-Latino Blacks have a lower prevalence of depressive disorders than non-Latino Whites [22] . Williams [9] found that although Black and Caribbean Blacks have a lower lifetime prevalence, they have a higher risk of the persistence of depression and their symptoms are more severe and disabling compared with non-Latino Whites. Studies with Latinos have shown that they experience high rates of depression [23, 24] and are at particular risk for depression due to immigration stressors, job disruptions, and financial hardships [7, [25] [26] [27] . Furthermore, research suggests that in the Latin culture, depression is often expressed in terms of somatic and physiological symptomatology [28] .
Within the cancer literature, few studies have explored the rates and prevalence of depression among minority or immigrant cancer patients. Eversly et al. [10] , using the Center for Epidemiologic Studies Depression Scale, found that Latina breast cancer patients report almost twice the rate of depressive symptoms as Black and Caucasians and that being Latina was a significant predictor of reporting more posttreatment symptoms (depression, fatigue, and pain). Ell [14] found, using the Patient Health Questionnaire-9 in a sample of predominantly Latino cancer patients, high rates of clinically significant depression (29 % moderate to severe depression) and significant rates of depression recurrence after 24 months. Bowen [29] found that Black breast cancer survivors reported better mental health than non-Latino White women, whereas Latina women reported poorer mental health than non-Latino White and Black women. However, Christie [13] found similar depression levels among Latinas and non-Latino White breast cancer patients.
Although there are a substantial number of studies exploring the incidence, prevalence, and manifestation of depression in cancer patients [4] , these studies have rarely been ethnicity specific, with the focus of this literature almost entirely on non-Latino Whites. As a result, there is a lack of understanding of how ethnicity plays a role in the prevalence and symptomatology of depression in cancer patients across ethnicities. It is vital to address the information gap on depression in minority cancer patients. On the other hand, most of the previous research regarding racial/ethnic minority patients' depressive symptomatology has focused on comparing different groups without controlling for migration status. This study includes a sample of immigrant Latino, predominantly from the Caribbean, and immigrant Afro-Caribbean patients.
Objectives
This study explores the prevalence and symptomatology of depression using the Patient Health Questionnaire-9 (PHQ-9) in a sample of Afro-Caribbean and Latino cancer patients. Also, because cancer patients frequently report physical symptoms such as fatigue, sleep disturbance, poor appetite, and pain, we expect a higher endorsement of these symptoms than the emotional symptoms. This study will contribute to identifying specific symptoms that are most salient for each ethnic group. The aims of this study were to determine the rate of a positive screen of depression on both samples and to compare the overall somatic and nonsomatic depression symptoms and specific depressive symptoms between the two groups.
Methods

Design and participants
The current study uses data from the Cancer Portal Project, which provides services to immigrant and ethnic minority cancer patients to improve their quality of life and cancer treatment adherence. The Cancer Portal Project enrolls patients with cancer at hospital-based cancer clinics in New York City with large numbers of low-income patients. Eligible patients included all adults with a cancer diagnosis undergoing treatment at the hospitals. Portal Service Access Facilitators approached all patients in the waiting room before provider visits and administered an intake needs assessment survey in the patient's preferred language (Spanish or English). The study was approved by the Institutional Review Board of Memorial Sloan-Kettering Cancer Center. A detailed description of the study methodology and recruitment procedures has been published previously [30] . This is a nested cohort study of immigrant Latino and Afro-Caribbean Portal patients. The sample included a total of 189 Afro-Caribbean (n=44) and Latino (n=145) cancer patients recruited from five safety net hospitals in New York City over the time period of March 2011 to December 2011. All the Latino patients reported being Latino or Hispanic and being born in a Latin American country, most predominantly in the Caribbean. All the Afro-Caribbean patients reported being Black, African-American, or Afro-Caribbean and were born in a non-Hispanic country in the Caribbean. Only patients born in Latin America or the Caribbean were included because immigrants have a different incidence of major depression than those born in the USA [31] , and there is a dearth of research focusing on the impact of cancer on immigrant populations.
Measures
The survey, which was available in English and in Spanish, included sociodemographic data, health-related questions, quality of life and depression scales, and a socioeconomic needs assessment questionnaire. Depressive symptoms were measured through the PHQ-9, a clinical scale comprised of nine items to screen for depression and one item from the European Quality of Life 5-D (EQ-5D) measuring the severity of the patient's anxiety and/or depression. The EQ-5D has demonstrated good construct validity and responsiveness for depression in several studies [32] . Patients also reported their current known comorbidities, including depression.
The PHQ-9 is based directly on the diagnostic criteria for major depressive disorder in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. The PHQ-9 has been translated into Spanish and validated with Englishand Spanish-speaking Latinos [33] . It assesses symptoms and functional impairment to screen for depression and derives a severity score. The PHQ-9 score can range from 0 to 27, since each of the nine items can be scored from 0 (not at all) to 3 (nearly every day). For major depressive disorder (MDD), the threshold score for PHQ-9 is 10 or greater. However, Thekkumpurath [34] , measuring the diagnostic accuracy of the PHQ-9 as a screening tool for MDD in a cancer population, observed that a cutoff score of 8 offered a high sensitivity of 93 % while maintaining an adequate specificity of 81 %, for identifying clinically significant symptoms of depression among cancer patients when compared to the Structured Clinical Interview conducted by mental health professionals. In this study, we were interested in examining the somatic and cognitive/emotional dimensions of depression. In prior work by De Jonge and colleagues with chronically ill patients [35] , four PHQ-9 items, problems with sleep, fatigability, appetite, and psychomotor agitation/retardation, were classified as somatic depressive symptoms, whereas five items, lack of interest, depressed mood, negative feelings about self, concentration problems, and suicidal ideation, were classified as nonsomatic depressive symptoms. Figure 2 presents the frequency of participants who endorse the symptoms by reporting they have experience the symptoms several days or more. The alpha coefficient for the PHQ-9 was .81, .68 for the somatic symptoms, and .67 for the nonsomatic symptoms.
Analysis
Statistical analyses were executed using the SPSS 19 software package. Less than 3 % of patients skipped a single PHQ item; the omitted value was imputed using mean substitution [36] . The final sample available for analysis was 189 cancer patients. Descriptive analyses were performed on the Latino and Afro-Caribbean cohort to examine sociodemographic characteristics. To test for potential sociodemographic differences, we compared gender, age, marital status, educational level, and income level. They were also compared on four health-related variables:
cancer type (two most prevalent diagnoses: breast and gastrointestinal), type of treatment currently receiving, and stage at diagnosis. To explore for differences in depression scores related to immigration-related variables, we compared the groups on preferred language and length of time in the USA. Differences between groups were analyzed using t tests, and chi squares were used for comparisons of categorical data. All tests were two-sided, and a p value less than .05 was considered statistically significant.
To explore the prevalence of the depressive symptoms, we examined the frequency, percentage, and confidence interval for each symptom. Multiple chi squares were conducted to compare both groups on the depressive symptoms. Due to the pattern of response and the skewness of the distributions for each symptom, we report only the endorsement of the symptom. A probability value of less than 0.05 was considered to indicate statistical significance. Positive screen for depression Figure 1 shows the mean depression screening scores by group. The mean PHQ-9 score for the total sample was 3.4 (SD=3.67). Just over 10 % scored 8 or more on the PHQ-9 (n=189, 10.6 %), which is the cutoff recommended by Thekkumpurath and colleagues [34] for the possible identification of major depressive disorder among cancer patients. Slightly, more Latino patients (n=145, 11.6 %) exceeded this threshold for depression than Afro-Caribbean patients (n=44, 7.1 %), but this small difference was nonsignificant (χ 2 =.68, df=1, p=.41). Likewise, both groups exhibited similar depression screening scores (t=1.37, df=187, p=.17), somatic depressive symptoms (t=1.04, df=187, p=.30), and nonsomatic symptoms (t=1.54, df=187, p=.13).
Results
However, when the groups were compared on the EQ5-D assessing severity of depression and anxiety, Latinos reported higher moderate to severe depression/anxiety (50 %) than Afro-Caribbean patients (25.6 %, χ 2 =8.07, df=2, p=.02). Furthermore, more Latinos (24.5 %) reported ever having a depressive disorder than the Afro-Caribbean counterparts (4.8 %, χ 2 =7.92, df=1, p<.01).
Comparison of symptoms Table 2 and Fig. 2 show the prevalence of specific symptoms and comparisons by groups. Latino cancer patients reported depressive symptoms more frequently than their Afro-Caribbean counterparts. Fatigue (68.3 %) was the most frequent symptom reported by Latinos, followed by depressed mood (52.4 %) and sleep disturbance (46.6 %).
The most common symptom reported by Afro-Caribbean patients was fatigue (57.1 %) as well, followed by appetite changes (34.1 %) and sleep disturbances (33.3 %), all are somatic complaints. Patients from both ethnic groups were comparable in all symptoms except depressed mood, with more Latinos reporting that symptom (52.4 %) than AfroCaribbeans (21.4 %).
Discussion
This study contributes to reducing the gap in the literature of the expression of depression symptoms among immigrant cancer patients; most of what was known about depression in Afro-Caribbeans and Latinos comes from studies examining mental health issues among community-dwelling populations and populations with other chronic illnesses. The goal of this study was to explore the prevalence of a positive screen for depression among two large immigrant groups presenting for cancer treatment and to compare their symptoms. The prevalence of a positive screen for clinical depression among this immigrant minority sample is approximately 10 %, slightly higher for Latinos patients (11.6 %) than for Afro-Caribbean patients (7.1 %). This finding is consistent with previous studies which estimate a prevalence rate of major depressive disorder of 10.8 % in samples with mainly non-Latino White cancer patients [5] .
Results of the comparison of mean scores and percentage of patients meeting the cutoff scores showed that Afro- Fig. 1 Mean scores of depression, somatic, and nonsomatic depressive symptoms by group Caribbean patients reported comparable depressive symptoms as the Latino patients. Although we found similar levels of symptoms, previous studies have reported that, in general, Latino cancer patients report higher symptoms of depression and poorer mental health than other groups (African-Americans and non-Latino Whites) [10, 29] . However, upon closer inspection of specific symptoms and other self-report variables, Latino patients more frequently reported depressed mood, having a history of a depressive disorder, and overall higher psychological distress than AfroCaribbean patients. In other words, mean scores of depressive symptoms and self-report of psychological distress are not consistent in these ethnic groups. Immigrant Latino cancer patients reported more frequently having depressed mood and a history of depression, whereas immigrant Afro-Caribbean patients reported less frequently experiencing depression and/or anxiety (EQ5D scale). These findings are consistent with a recent meta-analysis that found that depression is significantly worse in patients from ethnic minority groups, and this disparity is driven by comparisons of Latinos with non-Latino White cancer patients [37] .
As expected, somatic symptoms, specifically fatigue, appetite, and sleep changes, were more frequently reported than emotional/cognitive symptoms. In line with these findings, several studies have highlighted the challenge of distinguishing between cancer-related and depressionrelated somatic symptoms [16, 17, 19] . It still remains unclear if the somatic symptoms are truly related to depression or to the cancer itself. Earlier studies with nonmedical samples have found that African-Americans are more likely to exhibit somatic and neurovegetative symptoms of depression than mood or cognitive symptoms [38] and AfricanAmerican women report more somatic complaints associated to psychological symptoms than Latina women [8] . However, we did not find differences in the prevalence of somatic symptoms across groups.
Recommendations
It is increasingly recognized that screening for depression in cancer is crucial. With the growing diversity in the US population, we need efficient depression screenings which are valid and reliable for cancer patients from different ethnic groups. Although the psychometric properties of the PHQ-9 have been tested for different ethnic groups [15] and for primary care patients [39] , there is a lack of information of its psychometric properties with cancer patients from different ethnic backgrounds and immigrant populations.
Studies analyzing in detail the presentation of specific symptoms and psychological responses of different cultural groups presenting chronic medical conditions are greatly needed to avoid the over-pathologization or underdetection of possible psychiatric diagnoses. Studies focusing on the presentation, prevalence, and symptom clusters of minority cancer patients are necessary.
Finally, depression screening inventories include somatic symptoms that often overlap with cancer symptoms. With cancer populations with positive screens for depression, it is crucial to go beyond the initial screening and conduct more comprehensive evaluations using structured interviews for diagnosis. Practitioners should give special attention to the cognitive/emotional and the somatic dimension of depression and assess the onset, intensity, and persistence of such symptoms to clarify if symptoms are due to the medical condition, to the mental health condition, or a combination of both.
Limitations
This study has several limitations. First, this is crosssectional study performed in a convenience sample which limits the generalizability of results observed in this study. Second, the cross-sectional design limits the analysis to only one measure of depression in time. Because depression is known to be variable over time, to assess the variations and changes associated with depression and different disease stages, longitudinal studies are greatly recommended.
Depression was measured by a self-report inventory and not by a structured clinical interview. Such a strategy only reveals probable cases of depression; thus, a structured interview is necessary to detect psychiatric diagnoses. However, due to the scarcity of research in this area, the inventory was the best option available to get a preliminary assessment of depressive symptoms in the sample. The sample size of immigrant patients limited the comparability of patients across cancer stages. We would expect different levels of symptomatology across different stages. A broader limitation is the imbalance of cancer types. Breast cancer patients comprised a disproportionately percentage of the sample; consequently, cases were too few for focused analyses with different types of cancer, which is the reason why we include all self-reported cancer types.
Finally, this sample was collected in New York City, from patients who were enrolled in ongoing health care and may not be representative of a national sample of Latino or AfroCaribbean cancer patients.
Conclusions
This study is the first to explore and compare the presentation of depression in an immigrant group of Afro-Caribbean and Latino cancer patients, hence contributing to the scarce body of knowledge of these understudied populations. There is a need for further research examining depression in Afro-Caribbean and Latino cancer patients. Contrary to what was expected, the current study shows a similar level of a positive screen of depression for Latino and AfroCaribbean cancer patients. Upon closer inspection of the symptoms, more Latinos reported experiencing depressed mood, being diagnosed with depression, and experiencing more intense depression/anxiety. Close attention should be devoted when screening for and diagnosing depression in cancer patients from different ethnicities. More research is necessary to establish the validity and psychometric properties of this measure (PHQ-9) with various cultural groups with chronic illnesses. Routine screening of emotional distress with valid and reliable instruments, followed by a comprehensive assessment of onset and intensity of symptoms for minority cancer patients, is necessary because it will identify patients for whom pharmaceutical or psychological interventions may be most warranted.
